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Designation: D 2247 - 68 (Reapproved 1973) 


Standard Method for Testing 
COATED METAL SPECIMENS AT 
100 PERCENT RELATIVE HUMIDITY 1 


This Standard is issued under the fixed designation D 2247: the number immediately following the designation indicates the 
year of original adoption or, in the case of revision, the year of Inst revision. A number in parentheses indicates the year of 
last reapproval. 


1. Scope 

1.1 This method covers the requirements for 
testing coated metal specimens at 100% rela¬ 
tive humidity with condensation on the test 
specimens at all times. 

2. Apparatus 

2.1 The apparatus shall be of such design* 
and construction as to satisfy the conditions of 
the test. The test cabinet shall consist of a 
chamber which will provide support for the 
specimens and include the necessary means 
for control of temperature and relative humid¬ 
ity. Suitable apparatus that may be used to 
obtain these conditions is described in the 
Annexes. 

2.2 Materials of construction shall be such 
that they will neither affect nor be affected by 
the test. 

3. Test Specimens 

3.1 The type and number of test specimens 
to be used shall be defined in the specifications 
covering the material or product being tested 
or shall be mutually agreed upon by the 
purchaser and the seller. 

4. Preparation of Test Specimens 

4.1 The methods of application, film thick¬ 
ness, curing, and conditioning of the test 
surface shall be agreed upon by the purchaser 
and the seller. 

Note 1 —Application and film thickness meas¬ 
urement ASTM methods are given as follows: 

Methods D 823, Producing Films of Uniform 
Thickness of Paint, Varnish, Lacquer, and Related 
Products on Test Panels, 2 

Method D 1005, Measurement of Dry Film 


Thickness of Organic Coatings, 2 

Method D 1186, Measurement of Dry Film 
Thickness of Nonmagnetic Organic Coatings Ap¬ 
plied on a Magnetic Base, 2 and 

Methods D 1400, Measurement of Dry Film 
Thickness of Nonmetallic Coatings of Paint, Var¬ 
nish, Lacquer, and Related Products Applied on a 
Nonmagnetic Metal Base. 2 

4.2 Whenever it is desired to determine the 
development of corrosion or blister creepage 
from an abraded area in the organic coating, a 
scratch or scribed line shall be made through 
the coating with a sharp instrument. 

Note 2—See ASTM Method D 1654, Evaluation 
of Painted or Coated Specimens Subjected to Corro¬ 
sive Environments. 2 

4.3 The backs, cut edges of the plated, 
coated, or duplex materials, and those areas 
containing identification marks or in contact 
with the racks or supports, shall be protected 
with a suitable coating that is stable under the 
conditions of the test. 

5. Position of Specimens During Test 

5.1 The position of the specimens in the 
test cabinet during the test shall be such that 
the following conditions are met: 

5.1.1 The specimens shall be so placed as to 
permit condensation to occur on the test 
surface. 

5.1.2 In order to avoid a galvanic couple, 
the test specimens shall not contact each other 
or any metallic material. 


‘This method is under the jurisdiction of ASTM Com¬ 
mittee D-l on Paint, Varnish, Lacquer, and Related Prod¬ 
ucts. 

Current edition accepted Sept. 13, 1968. Originally issued 
1964. Replaces D 2247 - 66 T. 

2 1974 Annual Book of ASTM Standards. Part 27. 
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5.1.3 Drops of water that accumulate on the 
ceiling or cover of the chamber shall not be 
permitted to fall on the specimens being tested. 

5.1.4 Drops of water from one specimen 
shall not drop on any other specimens. 

6. Conditions in the Humidity Chamber 

6.1 The temperature of the saturated air 
shall be thermostatically maintained at a tem¬ 
perature of 38 ± 1 C (100 ± 2 F). 

6.2 There must be 100% relative humidity 
with condensation on the test panels at all 
times. 

7. Continuity of Test 

7.1 The test may be used as a continuous 
humidity test or as part of a cycle test. 

7.2 Continuous operation implies that the 
chamber will be closed and that the conditions 
described in Section 6 will be met except for 
the short interruptions necessary to inspect or 
make necessary changes. These interruptions 
shall be held to a minimum. 

7.3 The required number of hours of expo¬ 
sure to the test as part of a cycle test to one or 
more other environments shall be designated in 
the specific test procedure. 

8. Examination of Specimens 

8.1 When the specimens are ready for ex¬ 
amination, they shall carefully be removed and 
then carefully dried by blowing with air or 
blotting with absorbent paper or cloth. During 
the progress of the test, examination for deteri¬ 
oration of the test specimen shall be made 
immediately. The specimens shall not be al¬ 
lowed to remain out of the chamber in excess 
of Vi h, unless otherwise specified. At the 
conclusion of the test, when physical ratings or 
ratings for degree of recovery of the test 
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surface are specified, the specimens shall be 
allowed to stand for 24 h in an atmosphere at 
25 =b 1 C (77 ± 2 F) having a relative humidity 
of 50 ± 5%. They then shall be reexamined. 
The test surface shall be examined for failures 
specifically agreed upon by the purchaser and 
the seller. 

Note 3—The following ASTM methods of eval¬ 
uating finish degradation in the method are applica¬ 
ble: 

Method D 523, of Test for Specular Gloss, 2 
Method D 610, Evaluating Degree of Rusting on 
Painted Steel Surfaces, 2 

Method D 714, Evaluating Degree of Blistering of 
Paints, 2 

Methods D 1474, Test for Indentation Hardness 
of Organic Coatings, 2 

Method D 1654, Evaluation of Painted or Coated 
Specimens Subjected to Corrosive Environments, 2 
and 

Method D2197, Test for Adhesion of Organic 
Coatings. 2 

9. Period of Test 

9.1 The period of test, and tfte intermediate 
examination period, shall be as designated by 
the specification covering the material under 
test or as mutually agreed upon by the pur¬ 
chaser and the seller. 

10. Reports 

10.1 The report shall include the following: 

10.1.1 Temperature readings within the ex¬ 
posure zone of the cabinet, and 

10.1.2 Exposure period. 

11. Precision 

11.1 This method covers the determination 
of the effect of high humidity on coated speci¬ 
mens. The diverse methods of rating for failure 
of the specimens, and their different values, 
preclude making a statement of precision. 


ANNEXES 
Al. TEST CABINET 


A 1.1 Apparatus 

A1.1.1 Cabinet —The method requires a test cabi¬ 
net that will cause condensation to occur on the test 
specimens. This may be accomplished by the intro¬ 
duction of moisture at a temperature above the 
controlled temperature of the cabinet. A cabinet 
constructed to require additional heated humid air to 
•produce the desired temperature after the air within 


the chamber has reached saturation (100% relative 
humidity) will cause condensation on the test speci¬ 
mens. Cabinets of the construction described in 
Section A2 will produce the required conditions. 

A 1.2 Construction of Cabinet 

A 1.2.1 The humidity cabinet shall consist of a 
basic chamber, specimen supports, a water tank, 
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provisions for heating the water tank, and suitable 
controls for maintaining the desired temperature and 
relative humidity. 

A 1.2.2 Accessories such as an auxiliary water 
tank with overflow outlet and automatic level con¬ 
trol are pertinent parts of the apparatus, 

A 1.2.3 The cabinet should be of sufficient size to 
test adequately the desired number of parts without 
over-crowding; it should be of sufficient size to 
position the test parts away from the heated water 
tank in the humid atmosphere where condensation 
will occur. It is difficult to produce the desired 
saturated air conditions within small cabinets, and 
those of less than 20 ft 3 (0.57 m 3 ) capacity should be 
avoided. 

A 1.2.4 The chamber may be made of plastic, 
metal lined with impervious materials, or of building 
materials adequately waterproofed to prevent mois¬ 
ture penetration. 

A 1.2.5 All piping, tanks, supports, etc., should be 
of corrosion-resistant materials. 

A 1,3 Temperature and Humidity Control 

A 1.3.1 The maintenance of temperature and hu¬ 
midity within the humidity chamber can be accom¬ 
plished by several methods. The preferred method is 
by the use of an insulated water tank heated by an 


immersion heater. The water tank size should be 
limited to no more than 25% of the floor area of the 
cabinet. The water temperature shall be no less than 
8.3 C (15 F) higher than the desired temperature of 
the humidity chamber. A water temperature limit 
control is required. The thermostatic controller for 
the chamber temperature is the primary limit control 
for the immersion heater. 

A 1.3.2 Insulation of the chamber sidewalls is 
arbitrary. Excessive insulation can minimize the heat 
and moisture vapor input sufficiently to prevent 
adequate moisture accumulation within the chamber 
so that condensation will not occur. In smaller 
chambers it may be necessary to water-cool the 
cover to depress the Humid air temperature below the 
dew point. 

A 1.3.3 In large chambers, a circulating fan may 
be required to provide uniform conditions. The 
location and type of fan is discretionary; however, 
the air movement should be no more than two air 
changes per hour. 

A 1.4 Types of Construction 

A1.4.1 A laboratory humidity cabinet is shown in 
Fig. Al. Walk-in chambers, as shown in Fig. A2, are 
not usually constructed with a sloping ceiling due to 
their size and location. 


A2. ALTERNATIVE CONSTRUCTION OF APPARATUS (FOR FLAT PANELS OR THIN 
PARTS WITH STRAIGHT EDGES THAT ALLOW BUTTING) 3 


A2.1 Apparatus 

A2.1.1 Cabinet —The humidity cabinet consists 
of an air-vented basic chamber, the top of which are 
the test specimens, the sides of which act as specimen 
supports, a water tank, means of heating the water, 
and a suitable means for establishing uniform heat 
input. Accessories such as an automatic water level 
control may be installed. 

A2.1.2 The cabinet should be of sufficient size to 
test the desired number of panels and may be made 
of plastic, metal lined with impervious materials, or 
of inert building materials adequately waterproofed, 
and preferably containing insulating qualities. 

A2.1.3 Tanks should be of corrosion-resistant 
materials. Accessories not of Corrosion-resistant 
materials should be protected with a protective 
coating or by placing them on the exterior of the 
cabinet. 

A2.2 Temperature and Humidity Control 

A2.2.1 The heat input shall be adjusted so that 
the temperature of the water vapor 1 in. (25 mm) 
below the test surface is established at 38 ± 1 C (100 
± 2 F) (at normal room air temperatures 25 ± I C 
(77 ± 2 F)). Once established, no further adjustment 
is necessary or desirable; saturated air temperature is 
allowed to rise or fall with fluctuations of room 
temperature, thus maintaining a fairly constant rate 
of condensation which is known to occur at all room 
temperatures from 10 to 50 C (50 to 120 F). 
Temperature adjustment must be made with all test 
positions occupied. Room temperature should not be 
allowed to deviate more than ±4 C (±7 F) during the 
test period. Relative humidity shall be automatically 


maintained at 100% when the room temperature is 
lower than the saturated air temperature. 

A2.3 Types of Construction 

A2.3.1 The size and detailed construction of the 
apparatus are optional provided the conditions ob¬ 
tained meet the requirements of the method. A 
Cleveland Condensing Humidity Cabinet, with the 
dimensions as given in Fig. A3, provides the required 
conditions. 

A2.4 Position of Specimens During Test 

A2.4.1 The coated flat panels with straight and 
coated or taped edges shall be butted together with 
the test side facing down across the top of the 
cabinet. Properly installed, the panels will be in a 
slightly sloped position to return excess condensation 
to the water tank without running on other test 
panels. Blanks must fill nontest areas on the top of 
the cabinet. Glass blanks permit observation of 
condensation. Since the back sides of test panels are 
not subject to exposure, it is not necessary that they 
be coated. 


3 The specifications of this annex are the result of 
research presented by the Cleveland Society of the Federa¬ 
tion of Societies for Paint Technology at the 41st Annual 
Meeting in Philadelphia, Pa., Oct. 31, 1963 (“Cleveland 
Condensing Type Humidity Cabinet,” Foecking, N. J., 
Official Digest ODFPA. December, 1963, pp. 1318-1327) 
and at the 43rd Annual Meeting of the Federation of So¬ 
cieties for Paint Technology, Atlantic City, N. J., Oct. 28, 
1965 (“Cleveland Condensing Type Humidity Cabinet: II.” 
Higgins, W. A., Official Digest , ODFPA. November 1965, 
pp. 1392-1404) 
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1— Hinged top, hydraulically operated, or counterbalanced 

2— Water seal 

3— Constant-level water tank unheated with overflow outlet and equalizer connection 

4— Heated water tank for supplying heat and humidity to cabinet 

5— Immersion heater 

6— Whaler temperature limit control 

7— Thermostatic controller for room temperature. Primary limit control for immersion heater (5) 

8— Water line 

9— Insulation if necessary (see A2.1.2) 

10— Temperature recorder (optional) 

11— Drain 

FIG. A1 Humidity Cabinet. 
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1— Temperature recorder 

2— Fiberglass door with magnetic closers and rubber seal; inward sloping sill 

3— Light switch 

4— Thermostatic controller for room temperature. Primary limit control for immersion heater (6) 

5— Heated water tank for supplying heat and humidity to room 

6— Immersion heater 

7— Water temperature limit control 

8— Constant level water tank unheated with overflow outlet 

9— Equalizer connection 

10— Floor drain 

Note —The chamber shall feature waterproof construction with insulation and vaporproof fixtures on the interior; 
lighting may be accomplished with a fluorescent fixture above insulating glass sealed in the ceiling. Polyvinyl chloride pipe 
and flanges shall be used for sleeves through walls. 

FIG. A2 Walk-In Humidity Chamber. 
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1— End supports, : V\ by 6'/sin. by 1 ft 3 */2 in. (1.9 by 15.5 by 39.4 cm) (slanted l A in./8 in. (0.64 cm/20.3 cm) toward center). 

2— Raised side supports, a A by 4 7 /s in. by 4.0 ft. (1.9 by 12.4 by 122 cm). 

3— Tank spacers, Vi by % by 2Vi in. (1.3 by 0.95 by 6.4 cm). 

4— Water tank, 14 l /a by 46 1 /* by 3 in. (36.8 by 118 by 7.6 cm) (distilled water and stainless steel preferred). 

5— Depressed central panel support (rigid insulating type, for example, methylmethacrylate resin). 

6— Six strip heaters (attached to bottom of tank) spaced equally for uniform heat, rheostat-controlled (115-V, 150-W steel 
sheath strip heaters and 7'/2-A capacity rheostat). 

7— Tank support and heat barrier, % by lVs-in. (1.9 by 3.5-cm) stock. 

8— Typical 8-in. (20.3-cm) long test panels or blanks (all positions on cabinet must be occupied) (blanks may be glass). 

9— Thermometer (bulb 1 in. (2.5 cm) below test surface). 

Note 1—Arrangement of 2 and 3 oermits access of fresh air. 

Note 2—A satisfactory construction material is %-in. (1.9-cm) exterior grade plywood coated with a polyamide cross- 
linked epoxy. 

FIG. A3. Cleveland Condensing Humidity Cabinet. 

By publication of this standard no position is taken with respect to the validity of any patent rights in connection therewith , 
and the American Society for Testing and Materials does not undertake to insure anyone utilizing the standard against 
liability for infringement of any Letters Patent nor assume any such liability . 
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